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Abstract
Because the sprays of pesticides are transported by wind and runoffs into the waters or the wastes of chemical
plants are emptied into the dead and running waters in result of pesticide use against pests and diseases for agricultural
production, clean water resources are polluted. On the other hand, the use of chemicals insensibly and excessively will
make soils infertile and create negative impacts like water pollution. Determining the level of pesticide use of farmers,
and their level of knowledge in making decisions and the impacts of pesticides use on environment are the main aims of
this study. All the farms in Çamlıdere and Kızıcahamam counties are the population of this study. The size of area is
chosen as sample unit from this population when the farms numbers are calculated. 110 farmers were interviewed
according to the” Simple Random Sampling Method”. As a result of this study, 80.90% of the farmers use pesticides
although all chemical inputs use is forbidden according to the regulations of Water Pollution Control and ASKİ
Protection Zone in water protection zones. 54.5% of these farmers stated that the use of pesticides do not pollute clean
water resources. That the average use of pesticides is 1.50 kg/ha in the farms surveyed is under Turkey’s average
pesticide use. Another important result of this study is that farmers’ lack of knowledge about the regulations for
protection of clean water zones. The main reason of this lack is relevant institutions do not make necessary extension
activities.
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1. Introduction
The subject of the impacts of the pollutions
stemmed from agricultural production on water
quality is the important one. The main part of these
pollutions is leaking of fertilizers and pesticides into
the underground waters.
Insensible and excessive use of chemicals in
the course of time make soils infertile and create
negative impacts through its natural circle and water
pollutions and other effects [4].
* Corresponding author.
Tel:0090-544-683 26 78  Fax: 0090-312-318 53 60
email:. yener.ataseven@agri.ankara.edu.tr
The subject of the impacts of the pollutions
stemmed from agricultural production on water
quality is the important one. The main part of these
pollutions is leaking of fertilizers and pesticides into
the underground waters.
Insensible and excessive use of chemicals in
the course of time make soils infertile and create
negative impacts through its natural circle and water
pollutions and other effects [4]. For example,
Kumbur and et al. [7], found that the use of
chemicals without control and insensibly in
producing fruits and vegetables in Mersin province
cause the pollutions in soils and these chemicals can
pollute the underground waters leaking into the soil.
Therefore, for both running and under waters, some
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protection measures have to be taken in water
collection zones.
One of the reasons of environmental pollution
is the pesticide use in agricultural production. As a
matter of fact,  a study that carried out by Kanat and
et.al., remarked that  environmental pollutants have
important negative effects seriously in human health
and they can be harmful forever on environment and
human beings [6]. In Turkey, in clean water zones,
the legal obligations about use of chemicals are
practiced by “Water Pollution Control Regulation”
issued on 13 February 2008. According to this
regulation cleanwater zones consist of four area as
Absolute Protected Areas, (0 - 300 m), Short
Distance Protected Areas, (300 - 1000 m), Middle
Distance Protected Areas (1000 - 2000 m) Long
distance Protected Areas (2000 - and over). The
limitations in all these four areas which are ruled by
the regulation that issued by İSKİ according to the
8th item of the regulation of Cleanwater Zones and
the 4th item of the regulation of  Zone Protection
issued by  ASKİ have following characteristics:
1) Agricultural activities that use pesticides are
strictly forbidden in the Cleanwater zones
2) Crop and livestock producing are strictly
forbidden in absolute protected areas
3) In short and long distance protected areas in
control of Agriculture ad Livestock Husbandry
Ministry without using chemical fertilizers and
pesticides through organic agriculture methods,
crop production and organic bee keeping,
controlled grazing (the dangers for water
resources and zone hydrology because of the
grazing are soil deformation and erosion and
degradation of water quality [1]) except for
buildings for livestock production are permitted.
Moreover irrigated agriculture is not permitted.
4) In the long distance protected areas without using
pesticides and chemical fertilizers and in control
of Food, Agriculture and Livestock Husbandry
Ministry, crop and livestock productions are
permitted with organic crop production method.
The subject of the study is to examine the
attitudes and behaviors of the farmers who live in
the areas of Çamlıdere, Eğrekkaya and Kurtboğazı
dams in Ankara on the pollution of the water
resources pesticides create.
The basic mains of the study are to determine
the possible pollution effects of pesticides that
farmers use in drinking water zones, the level of
pesticides use of the farmers in the areas of
Çamlıdere, Eğrekkaya and Kurtboğazı dams in
Ankara and the level of consciousness of them on
these subjects.
Two main materials are used in this study.
The first material is the information obtained from
the relevant theses, publishings in English and
Turkish, books and internet sources.
The data for the study obtained from a survey
which includes the questions about the farmers’
attitudes and behaviors on possible water pollution
created in the areas of Çamlıdere, Eğrekkaya and
Kurtboğazı dams in Ankara.
In survey phase, in the process of collecting
primary data from the farms, the factors such as
natural ones, production techniques, production
design, transporting possibilities are taken into
account in the direction of the information of Food,
Agriculture and Livestock Husbandry provincial or
county directorates. The dams which present for the
study area in Çamlıdere and Kızılcahamam counties
of Ankara are chosen by purposive sampling
method. All the farms in Çamlıdere and
Kızılcahamam counties are the population of the
study. The farm size is chosen as exemplary unit
calculating the sample farm numbers from this
population so a frame table is prepared, determining
the sizes of 1436 farms from population.  “Simple
Random Sampling Method” is used. In determining
of the farms which are included in survey, the
following formula is used for that aim [9].


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2
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n = sampling size
N = Population size=1436
2 = Population variance
D2 = Error margin
As determining sample volume, calculations
are made by including the values for 10% error
margin and 95% confidential intervals into the
formulae. According to these calculations, it is
found that total 110 farmers should be interviewed.
The data obtained from surveys are analyzed
by SPSS 15 (Statistical Package for the Social
Sciences) statistics package program. The main aim
of the analysis is to determine the attitudes,
behaviors and thoughts of farmers for agricultural
activities.
A chi-square test determines whether or not
there is an independency between two and more
qualitative variables so this test is applied between
required variables to the data obtained from surveys
and p < 0.10 values are found significant. The
proportional distribution of some variables is given
so the analysis is made between required variables.
Farmers are classified into two groups for the
villages they live which is 2 kilometers to or from
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dam zone according to their distance to the dam
zone but to simplify to evaluate analyses and
prepare tables so as to avoid repeats, the farmers
who are in two kilometers within the dam zone are
called 1st group. The ones who are 2 kilometers
away from dam zone are called 2nd group.
In recent years, pesticide use in agriculture
has increased because farmers want to increase
yields and quality of crops and to protect their
crops from diseases and pests. On the other hand,
using pesticides in wrong quantities and at wrong
times can cause harm instead of benefit since in
that case, both unnecessary using and polluting
environment occur. It is known that wrong
pesticide use can residue in water, soil and crops,
harm the health of living organisms and
deteriorate the natural balance.
The situation of pesticide use of farmers is
given in table 1.
According to the table, 80.9% of farmers
use pesticides. 64.5% of these farmers stated that
they have used pesticides since their starting
farming and 10.4% of them since the last 5- 10
years regularly.
Table 1. The situation of farmers pesticide use
Farm Groups
1. Group 2. Group
TotalThe situation of pesticide use
Numbers Ratio
(%)
Numbers Ratio
(%)
Numbers Ratio
(%)
Do not use 11 18.30 10 20 21 19.10
Have used since starting farming 41 68.30 30 60 71 64.50
Have used regularly for the last 5-10 years 8 13.40 10 20 18 16.40
Total 60 100 50 100 110 100
p = 0.585  p> 0.10s
81.7% of the farmers in 1.Group and 80% of
2 group use pesticides. As a result of this, the
farmers of both two groups have used pesticides for
long years and they have no difference in attitude of
pesticides use. According to the chi-square test that
carried out to examine the relationship between
pesticides use and the distance between drinking
water and dam zone, the difference between two
groups is not statistically significant.
In the study, farmers are asked about the
pesticides they use. 68.2% of them stated that they
use herbicides. They use these because crop and
cereal production is dominant in the study area.
Only 6.4% of them use insecticides and herbicides
together.
The amounts of pesticides use per hectare are
determined and the average amount of pesticides
that farmers use is calculated in the farms examined.
As a result, the pesticides use per hectare is found
1.5 kg. The average pesticides use in Turkey is 2.5
kg per hectare (1.1 kg per hectare as active
ingredient) [3]. This average amount is below
Turkey’s average. The main reasons of this usage
are that farmers apply pesticides only once in a year
and produce crops.
68.2% of the farmers apply pesticides only
once and 5.5% of them twice in a year. According to
the results farmers do not use pesticides densely.
Results how that the farmers in each group do not
behave differently in the numbers of applying
pesticides. According to a chi-square test that
carried out to determine the relationship between the
numbers of applying pesticides and the distance to
the drinking water dam zone. The difference
between two groups is not statistically significant.
The amount of pesticide used, pesticides
applying time and method is important for creating
pollution problem. 69.1% of the farmers use
pesticides only in spring (April and May).
It is found that farmers apply pesticides
before pest and disease come out. 4.5% of them
apply pesticides in Spring and Fall (October and
April). The ratio of the farmers who do not apply
pesticides is 19.1% (table 2).
Table 2. Pesticides applying time
TotalApplying time
Numbers Ratio (%)
Spring and Fall (October. April) 5 4.50
Spring (April - May) 76 69.10
Do not apply pesticides 21 19.10
No answer 8 7.30
Total 110 10
p = 0.904 p > 0.10
Ataseven Yener/ProEnvironment 5(2012) 153 - 160
156
There is no behavior difference in pesticides
applying time between two groups.
According to the chi-square test to determine
the relationship between pesticide applying time and
the distance to drinking water dam zone, the
difference between two groups is not statistically
significant.
Farmers take a lot of factors into account
when using pesticides. 47.30% of the farmers apply
pesticides according to their experiences. 9.1% of
them apply pesticides in their handy money. 12.70%
of the farmers apply pesticides after taking official
information from the technical personnel and
advisors of Agricultural County directorates and
11.80% of them apply pesticides according to the
labels of pesticides packages (table 3).
Table 3. The factors farmers take into account
TotalThe factors farmers take into account
Numbers Ratio (%)
Money 10 9.10
Farmer experience 52 47.30
Official information source (extension officer. county technical personnel.
advisor) 14 12.70
Information on labels 13 11.80
Do not apply pesticides 21 19.10
Total 110 100
The information above shows the most of the
farmers decide to apply pesticides according to their
experience. Out of the analysis, it is found that the
farmers in each group rely on more their experience
than other factors and that there is no difference for
the decision to apply pesticides between two groups.
According to the chi-square test to determine the
distance between the person and institution who
apply pesticides and drinking water dam zone, the
difference between two groups is not statistically
significant.
The excessive use of pesticides can harm
crops, soil and water resources more than their
benefit. As it is asked farmers “is the excessive use
of pesticides harmful?”83.6% of them answered
“yes” and 9.1% of them “no”. 57.3% of the farmers
who answered “yes” stated that use of excessive
pesticides harm crops, 2.5% pollute environment
and 3.6% of them increase costs.
Therefore, in a study by Kutlar [8] in 2008,
farmers stated that excessive use of pesticides harm
crops by 13.4%, 19.5% environment and they
increase costs by 18.3%. In a study by Eraktan and
et.al. [5] in GAP region, in 2000, 49.5% of the
farmers stated that excessive use of pesticides harms
crops.
Farmers can change the amount of pesticides
they use in years. A various factors cause these
changes. 66.4% of the farmers stated that they have
not changed the amount of pesticides they use, 8.2%
they have reduced it in course of time and 6.4% they
increase it (table 4).
Table 4. The changes of amount of pesticides farmers use in the course of time
Total
The changes of amount of pesticides farmers use in the course of time Numbers Ratio (%)
Increase 7 6.30
Decrease 9 8.20
No change 73 66.40
Do not use pesticides 21 19.10
Total 110 100
p = 0.668 p > 0.10
24.5% of farmers whose amount of pesticides
use do not change in the course of time stated that
they do not change their amount of pesticide use
because of traditions. 5.5% of the farmers who
reduce their amount of pesticides use reduce it
because their economic situation is bad. 9.1% of the
farmers who increase their amount of pesticides use
increase to produce more crops and increase yields
63.3% of the farmers in 1.group and 70% of
them in 2nd group stated that the amount of
pesticides they use do not change in the course of
time. From these results, it can be found that the
farmers do not change their amount of pesticide use
in long years and there is no difference between two
groups in the behavior of applying pesticides.
Ataseven Yener/ProEnvironment 5(2012) 153 - 160
157
Therefore, according to the chi-square test to
determine the relationship between the change of
amount of pesticides in the course of time and the
distance to drinking water dam zone, the difference
between two groups is not statistically significant.
Although the relationship between the change
of amount of pesticides in the course of time and the
distance to drinking water dam zone is not
statistically significant, according to the chi-square
test the relationship between training and the change
in the amount of pesticide use in the course of time
is statistically significant so it can be said that the
difference between farmers thoughts is related to the
education level factor (table 5).
Table 5. The relationship between education level and the change in the amount of pesticide use in the course of time
Education LevelThe change in the amount of pesticide usein the course of time Primary Middle High University
Total
Numbers 5 1 0 1 7Increase
Ratio (%) 5.40 9.10 0 100 6.40
Numbers 8 1 0 0 9Decrease
Ratio (%) 8.70 9.10 0 0 8.20
Numbers 61 7 5 0 73No change
Ratio (%) 66.30 63.60 83.30 0 66.30
Numbers 18 2 1 0 21Do not use pesticides
Ratio (%) 19.60 18.2 16.70 0 19.10
Numbers 92 11 6 1 110Total
Ratio (%) 100 100 100 100 100
p = 0.063 p < 0.10
Excessive and senseless use of pesticides
cause residue problem on crops and this affects
human health and exports of crops. 55.5% of the
farmers answered that pesticides do not leave
residues on crops or soil and 33.6% of them they
leave residues on crops and soil (table 6).
Table 6. The situation pesticides leave residues on crops and soil
Farm Groups
1. Group 2. Group
TotalDo pesticides leave residues on crops and
soil?
Numbers Ratio
(%)
Numbers Ratio
(%)
Numbers Ratio
(%)
Yes 24 40.00 13 26 37 33.60
No 31 51.70 30 60 61 55.50
No answer 5 8.30 7 14 12 10.90
Total 60 100 50 100 110 100
p = 0.255 p > 0.100
29.1% of the farmers who state pesticides
leave residues on crops and soil think to protect
himself from these residues when they use
pesticides. 12.7% of them not. 51.7% of the farmers
in first group and 6% of them in second group stated
that pesticides do not leave residues on crops and
soil, 40% of them in first group and 26% of them in
second group stated that pesticide leave residues on
crops and soil. It is not statistically significant
whether or not pesticides leave residues on crops
and soil. Although the relationship between the
residue pesticides leave on crops and soil and the
distance to drinking water dam zone is not
statistically significant, according to the chi-square
test, the relationship between education level and
residues pesticides leave is statistically significant
so it can be said that the difference between
thoughts of farmers about this subject is related to
the education level factor (table 7).
Excessive and senseless use of pesticides not
only can leave residues on crops and soil but also
pollute water resources. Although 54.6% of the
farmers answered pesticides do not pollute water
resources, 34.5% of them stated that they can
pollute water resources (table 8).
50% of the farmers in first group and 60% of
them in second group stated that the pesticide use do
not pollute water. According to the chi-square test to
determine whether or not the views of farmers in
two groups are different from each other, the
difference between them is not found statistically
significant.
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Table 7. The relationship between the thoughts of farmers about residues that pesticides leave on crops and soil and
education
EducationDo pesticides leave residues on crops and
soil? Primary Middle High University Total
Numbers 30 6 1 0 37Yes
Ratio (%) 32.60 54.50 16.70 0 33.60
Numbers 52 4 5 0 61No
Ratio (%) 56.50 36.40 83.30 0 55.50
Numbers 10 1 0 1 12No answer
Ratio (%) 10.90 9.10 0 100 10.90
Numbers 92 11 6 1 110Total
Ratio (%) 100.0 100.0 100 100 100
 p = 0.053 p < 0.10
Table 8. The situation of Pesticides’ polluting water sources
Farm Groups
1. Group 2. Group
TotalDo pesticides cause to pollute water
resources?
Numbers Ratio
(%)
Numbers Ratio
(%)
Numbers Ratio
(%)
Do not cause pollution 30 50 30 60 60 54.60
Can cause pollution 25 41.70 13 26 38 34.50
No answer 5 8.30 7 14 12 10.90
Total 60 100 50 100 110 100.0
p = 0.198 p > 0.10
Excessive and senseless uses of pesticides
pollute water resources in various ways.
Farmers answer in various ways about forms
of pollutions of water sources pesticides create.
15.5% of the farmers answered that pesticides go to
water resources with rain, 11.8% of them answered
that water sources can be polluted by leaving
pesticides waste around and 12.7% of them
excessive use of pesticides can pollute drinking
water sources. 24.5% of the farmers stated that
pesticides do not go to dam waters so they do not
pollute them (table 9).
Table 9. Pollution forms pesticides create
Farm Groups
1. Group 2. Group
Total
1. Group
Pollution forms pesticides create
Numbers Ratio
(%)
Numbers Ratio
(%)
Numbers Ratio
(%)
Pesticides do not reach to the water so
there will be no pollution 9 15 18 36 27 24.50
Leaving around the  waste packages of
pesticides 7 11.70 6 12 13 11.80
Excessive pesticides use 10 16.70 4 8 14 12.70
Pesticides’ reaching to the water by rain 12 20 5 10 17 15.50
No answer 22 36.60 17 34 39 35.50
Total 60 100 50 100 110 100
p = 0.080 p < 0.10
15.2% of the farmers in 1st group and 36% of
them in 2.group stated that pesticides do not reach to
dam water so they do not pollute it, 20% of the
farmers in 1st group and 10% of them in 2nd group
stated pesticides reach to drinking water sources by
rain waters. As a result of these it is found that there
is no view difference between two groups about the
pollution forms pesticides create. Statistically, the
difference between two groups is significant
according to chi-square test to test the differences
about pollution forms that pesticides that farmers in
1st and 2nd groups use (p = 0.080), i.e., the thoughts
of farmers in both two groups about this subject
show differences. In another words, 16.7% of the
Ataseven Yener/ProEnvironment 5(2012) 153 - 160
159
farmers in 1st group stated that excessive pesticides
use pollute water and 36% of them in 2nd group think
that pesticides do not reach to the water.
20% of the farmers answered pesticides
pollute drinking dam waters but 60.9% of them not.
58.3% of the farmers in first group and 64% of them
in second group stated that pesticides pollute
drinking water (table 10).
As a result of these it is thought that there is
no difference view that pesticides pollute drinking
dam water. According to a chi-square test which is
carried out  to  test whether or not there  is  any
difference thought between two groups that
pesticides pollute drinking water, the difference
between two groups is not statistically significant.
Farmers stated that application of pesticides which
are one of the most important inputs is a critical one.
50.9% of the farmers answered that production will
be realized partly without pesticides but production
losses can be much.
26.4 of the farmers stated that there will not
be any production without pesticides and 20.9% of
them production can be realized without any
important loss (table 11).
Table 10. Polluting drinking water because of using pesticides
Farm Groups
1. Group 2. Group
TotalPolluting drinking water because of
using pesticides
Numbers Ratio
(%)
Numbers Ratio
(%)
Numbers Ratio
(%)
Yes 14 23.40 8 16 22 20
No 35 58.30 32 64 67 60.90
Do not use pesticides 11 18.30 10 20 21 19.10
Total 60 100 50 100 110 100
p = 0.632 p > 0.10
Table 11. Production without pesticides
TotalIs there any possibility not to apply pesticides?
Number Ratio (%)
No, there is not 29 26,40
Partly but a lot of production loss occur 56 50,90
There is and it can be without any important crop losses 23 20,90
No answer 2 1,80
Total 110 100
3. Results and Discussions
According to Water Pollution Control and
ASKI Zone Control regulations, in the areas of
water protection zones pesticides use is prohibited
but there are problems implementing it so a lot of
farmers (80.9%) use pesticides in these zones.
Although most of farmers stated that they use
pesticides, the pesticide uses of them per hectare are
1.5 kg. This result shows that the pesticides use is
under 2.5 kg.
The most importance cause of this is 68.2%
of farmers apply pesticides only one time in a year.
Because the farmers use pesticides a little, pesticides
use be reduced more as officials say farmers that can
apply some cultural measures to their fields,
especially instead of using herbicides, problems can
be solved by implementing these measures.
54.5% of farmers stated that using pesticides
do not pollute the sources of drinking waters. Beside
that, although 83.6% of them think that excessive
pesticides use are harmful, 55.5% of them think
pesticides do not leave residues on soil and crops.
These results show that farmers lack of knowledge
about the harms of excessive pesticides use.
The farmers interviewed have difference
thoughts about whether or not pesticides they use
affect the pollution of dam water so 54.5% of
farmers stated that pesticides do not pollute drinking
water and 34.5%of them asserted the contrary.
The reasons of these pollutions are leaving
waste of pesticide packages around, excessive use of
pesticides and drifting of pesticides into the drinking
dam water by rain.
Farmers among groups do not have difference
generally in attitudes and behaviors. The most
important reason of this is the lack of knowledge
about the legal obligations of farmers in the
protection of drinking water dam zones. For
example, 82.7% of them stated that they have not
been prohibited because of their distance to drinking
water zones.
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Whereas, according to the regulations of İSKİ
and ASKİ Zone Protection, the measures are
determined in the case of executing agricultural
activities. As a result, it is obvious that there is a
lack of knowledge of farmers about implementing
regulations and information flow. Another result
that shows the lack of information about this subject
is 91.8% of the farmers stated that any information
about protecting drinking water dam zones have not
been given to them.
In this phase, the important aspect is the
necessity to inform farmers in protected zones that
these zones are legally protected areas. Moreover,
training activities should be implemented to increase
farmers' awareness, to take necessary measures and
implement relevant regulations. Beside those, there
are some important aspects to be paid attention to.
The training programs for farmers and public about
taking measures for pollutions stemmed from
agricultural activities should be prepared and
relevant institutions should give these trainings.
Moreover, participation of farmers and public in the
region into zone planning and management
activities should be considered importantly. Since
the most part of farmers in this study do no have
enough information about protecting the zones from
pollutions, necessary infrastructure should be
prepared by trainings about this subject.
4. Conclusion
 The necessity of information flow for
ensuring to protect zones from pollutions and
sustain this situation should not be forgotten. For
example, in this study, organic agriculture can be
advised for zone but this topic is new for farmers
and Food, Agriculture and Livestock Husbandry
Ministry provincial directorates should introduce
organic agriculture to farmers and show it to them
with exemplary practices. On the other hand, there
is another important subject here. It is not enough to
suggest and train farmers about organic agriculture
alone. Moreover, some activities should be done to
produce organic wheat which is main crop in the
region and help the wheat production market.
The implementation of organic bread project
which is similar to and carried out by Istanbul
Municipality can be a solution for wheat marketing
problems.
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